Homework 7 MATH-1600-ESs31 2012 October 18

3.3.3 Clearly we want derivatives of s with respect to ¢, so take differentials using the appropriate rules and di-

vide by dt.
s = 5t3 — 3t°;

ds = d(5t3 — 3t°)
= d(5t3) — d(3t°)
=5d(t*) — 3d(t°)
=5(3t3"1dt) — 3(5657 1) dt
= (15t% — 15t*) dt;

ds

== = 15¢% — 15¢%.
dt

This is the first derivative.
For the second derivative, I continue:

ds/dt = 15t* — 15t*;
d(ds/dt) = d(15t* — 15t%)
= d(15t%) — d(15t*)
= 15d(t*) — 15d(t*)
= 15(2t>7 1 dt) — 15(4* 1 dt)
= (30t — 60t3) dt;

= 30t — 60¢>.

2, dS/dt
(a/ds)’t = 02

This is the second derivative.

3.3.31 Since y is given as a function of x, the derivative that we want is dy/dzx.

y = z’e”;
dy = d(z%e")
=e"d(2%) 4 2% d(e”)
=e"(323 1 dw) 4 23(e* da)
= (3z%e” + 2%e”) dx;

dy

I = 13e” 4 32%e” = 22(x + 3)e”.
3.6.21 We have y = e*, where u = —5x. Since I do things in terms of differentials, this is all automatic.
y=e %

dy = d(e™®)
=e "7 d(—bx)
= e P"(—5dx)
= —5e 5% du;

dy -5

—= = —bhe %,

dx ¢
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3.6.87.e First,

a(f(9()))

Alternatively,

Either way, when x = 2, then

= ABDD _ (po gy = p(9(a)) 0 @)
d{ f(g(z) "g(z))d(g(x "(g(x))q () dz
( (jx )) (s oot _ SN
7(9()) 9'@) = ' (92)) '(2) = £(2) (=3) = ~3(1/3) = —1.
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